SI Appendix, Figures
allele (--). CNL13 alleles and phenotypes showed perfect co-segregation for races TTKSK (A) and JRCQC (B). However, some plants homozygous for CNL13 susceptible allele in lanes 7, 9, and 14) showed resistance to race TRTTF (C). This result confirmed the presence of a second resistance gene to race TRTTF in Kronos (suggested by CNL13 mutants in SI Appendix, Fig. S1 ). 2) Fielder (susceptible control), 3-10) T2 transgenic plants in a Fielder background, 3-4) T2Sr13-1, 5-6) T2Sr13-2, 7-8) T2Sr13-3, and 9-10) T2Sr13-4. All lines are hexaploid. Numbers below leaves indicate average pustule sizes (n = 3) and superscripts indicate significance of differences between transgenic and Fielder (ns = not significant, ** = P < 0.01, *** = P < 0.001). 
2) Khapstein/9*LMPG (Sr13 = R). 3) Rusty (no Sr13= S). 4) Kronos (Sr13 = R).
Numbers below the leaves indicate average pustule sizes ± their standard error of the means (n = 3). A three-way ANOVA of a larger experiment (n = 8) is presented in (SI Appendix, Table S3 ). using the CT method. Error bars indicate standard errors of the means. All interaction were highly significant (P < 0.001). n = 6. Samples were collected five days post inoculation.
Statistical analyses are presented in SI Appendix, Table S6 . Transcript levels relative to the ACTIN endogenous control calculated using the CT method.
Error bars indicate standard errors of the means. All interaction were highly significant (P < 0.001). n = 6. Samples were collected five days post inoculation. Statistical analyses are presented in SI Appendix, Table S6 . 
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Protein polymorphisms
Protein polymorphisms Non-LRR Protein polymorphisms LRR S Accessions carrying the R2 (Sr13b) haplotype were susceptible to JRCQC, whereas those carrying the R1 and R3 (Sr13a) haplotypes were resistant. Truncated genes are indicated in red. Frame shifts and repetitive element insertions in the truncated genes were removed to maximize similarity of the predicted proteins (superscripts describe the specific changes). Pseudogenes diverge faster than genes and, therefore, their position in the tree can be distorted. It was not possible to determine if the rye or barley 6H contigs were in colinear regions.
1 One bp deletion ("C") at cDNA position 932. For this alignment, a "C" was inserted to restore the original frame and similarity of the predicted protein to CNL13. 2 Frame shift mutation after amino acid 530 in second exon. Elimination of 2-bp in this region restores similarity in rest of the protein. Different from current annotation. 3 Only 516 amino acids available. Source rye Lo7_v2_contig_1376058 is 3' truncated before end of the gene 4 Only 654 amino acids available. Source rye Lo7_v2_contig_91046 is 3' truncated before end of the gene. 5 Barley MLOC_5371.
Bowman_6HL_CAJX010839461. 6 Based on rye DNA contig Lo7_v2_contig_68142.
Missing LRR and four last amino acids of the aligned region used for tree. Different start exon 2 from current annotation Sc5Loc02022946.3. 7 Likely a rye pseudogene. There is no similarity with CNL3 after amino acid 690. 8 Colinear Brachypodium pseudogene due to premature stop codon at amino acid 231. Protein similarity continues after stop codon. Different from current annotation. 9 Non-colinear Brachypodium NLR gene 10 Colinear Brachypodium pseudogene. Repetitive element insertion flanked by duplicated TGTTGACAGAA and frame shift mutation after 292 amino acids were both corrected to restore the ancestral frame. 
SR13-Probe

FAM-ATGATGACTTCTTGCTGAATACA-BHQ1
Copy No. Table S3 . Differences in average pustule size between lines with Sr13 (tetraploid Kronos and hexaploid LMPG-Sr13) and without Sr13 (tetraploid Rusty and hexaploid LMPG). Plants were grown at two different temperatures (low= 18°C day / 15°C night and high= 25°C day / 22°C night) and samples were collected 13 days post inoculation (dpi) with TTKSK. Data was analyzed using a three-way factorial ANOVA using ploidy level, temperature and presence of Sr13 as factors. Data was transformed to restore normality of residuals. Leaves from eight different plants were analyzed for each of the eight treatment combinations (except for Rusty low temperature, for which only seven plants were available). Table S4 . Differences in fungal growth between lines with and without Sr13 estimated by fungal DNA relative to host DNA, average Pgt infection area (fluorescence), and average sporulation area. Plants were grown at two different temperatures (low= 18°C day / 15°C night and high= 25°C day / 22°C night) and samples were collected five days post inoculation (dpi) with TTKSK for the DNA and fluorescence data and 13 dpi for the sporulation area. Data was transformed to restore normality of residuals and was analyzed using a two-way factorial ANOVA.
CO2-Probe control
CY5-CATGAGCGTGTGCGTGTCTGCG-BHQ3
LMPG vs.
LMPG-Sr13
Fielder Differences between temperatures were significant within genotypes (in opposite direction). Table S5 . Three-way ANOVA for CNL13 transcript levels at two different temperatures (low= 18°C day / 15°C night and high= 25°C day / 22°C night), two inoculation treatments (TTKSK and mock), and four collection times post inoculation (1, 2, 4, and 6 dpi). Different plants were used at each collection time. Contrasts between the first two and last two sampling points are presented separately for the inoculated and mock-inoculated samples. on PR transcript levels (5 dpi).
Two-way ANOVAs with six replications per genotype-inoculation combination (data was transformed to restore normality of the residuals). Interaction graphs with the corresponding averages and standard errors are presented in Figure 6 and SI Appendix, Figs. S8 and S9.
PR1
PR2 PR3 PR4 PR5
Kronos Genotype (G) P < 0.0001 P < 0.0001 P < 0.0001 P < 0.0001
vs.
Inoculation (I)
P < 0.0001 P < 0.0001 P < 0.0001 P < 0.0001 P < 0.0001 mutant-sr13 G x I P < 0.0001 P < 0.0001 P < 0.0001 P < 0.0001
vs. Inoculation (I) P = 0.0026 1 P < 0.0001 P = 0.0009
Trans. T 1 Sr13-2 Genotype (G)
vs. Inoculation (I) P = 0.0053
Fielder G x I P < 0.0001 P < 0.0001 P < 0.0001 P < 0.0001
In the hexaploid genotypes (LMPG and Fielder), several PR genes (except PR5) showed opposite responses in resistant and susceptible genotypes, resulting in lower P values for inoculation. For all PR genes, the differences between inoculation treatments were highly significant within each genotype (P < 0.001, except for Fielder where P = 0.0148) Exon 1 region amplified with primers F 5 -R 6 , intron 1 amplified with primers F 4 -R 7 , first part Exon 2 amplified with primers F 7 -R 2 and last part of Exon 2 and Exon 3 with primers F 3 and R 3 /R 8 ( Fig. 2A) . 2 Truncated gene with frame shift mutation. 3 Intron 1 in these sequences (and in haplotypes S1and S8) includes a 48 bp insertion flanked by AGTA direct repeats 4 Truncated gene with frame shift mutations in Exon 2.
4-5
For these accessions we amplified exon1, intron 1 and the first part of exon 2 (primers F 7 -R 2 ). The end of exon 2 and exon 3 was not amplified with two different primer combinations F 3 -R 3 and F 3 -R 8 . 
